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(54) SUPERCOOLING PREVENTING DEVICE OF HYDRAULIC CRAWLER CRANE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce size and noise of a 
supercooling preventing device by properly controlling the 
rotating speed of a cooling fan of a hydraulic crawler crane 
oil cooler. 

SOLUTION: In this supercooling preventing device of the 
hydraulic crawler crane, a temperature sensor 10 and an oil 
cooler 11 are disposed in an actuator driving line 5 for 
driving an actuator 4, and an oil cooler 11 is cooled by a 
cooling fan 7 rotated by a driving motor 8. Operating fluid is 
supplied to the driving motor 8 from a fixed delivery pump 6 
through a flow control valve 23, and the operating oil 
temperature of the actuator 4 is detected by the 
temperature sensor 10. The detected value is input to an 
arithmetic unit of a controller 21 to calculate the rotating 
speed of the cooling fan for obtaining cooling capability 
necessary for the oil cooler 11, and a necessary flow of 
driving motor 8 is calculated from the calculated rotating 
speed to output an operation command to the flow control 
valve 23, thereby controlling the rotating speed of the cooling fan 7 to be conformable to the 
detected value of the temperature sensor 10. 
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[Claim(s)] 

[Claim 1] A temperature sensor and an oil cooler are arranged in actuator drive Rhine which drives an 
actuator. And this oil cooler is set to the supercooling arrester of the hydraulic crawler crane which is 
constituted and changes so that it may be cooled with the cooling fan which rotates with a drive motor. As 
for the drive motor made to rotate said cooling fan, hydraulic oil is supplied through a flow control valve 
from the amount pump of constant volume. On the other hand, the actuation oil temperature of an actuator is 
detected by said temperature sensor. This detection value is inputted into the arithmetic unit of a controller, 
and computes the cooling-fan rotational frequency from which the required refrigeration capacity to an oil 
cooler is obtained with this arithmetic unit. The supercooling arrester of the hydraulic crawler crane which is 
controlled and changes so that the flow demand of a drive motor may be computed, operator command may 
be outputted to said flow control valve from said controller and the detection value of said temperature 
sensor may be suited in the rotational frequency of this cooling fan from the computed this rotational 
frequency. 

[Claim 2] A temperature sensor and an oil cooler are arranged in actuator drive Rhine which drives an 
actuator. And this oil cooler is set to the supercooling arrester of the hydraulic crawler crane which is 
constituted and changes so that it may be cooled with the cooling fan which rotates with a drive motor. As 
for the drive motor made to rotate said cooling fan, hydraulic oil is supplied from a variable delivery pump. 
On the other hand, the actuation oil temperature of an actuator is detected by said temperature sensor. This 
detection value is inputted into the arithmetic unit of a controller, and computes the cooling-fan rotational 
frequency from which the required refrigeration capacity to an oil cooler is obtained with this arithmetic unit. 
The supercooling arrester of the hydraulic crawler crane which is controlled and changes so that the flow 
demand of a drive motor may be computed, the oil quantity of said variable delivery pump may be 
controlled by operator command from said controller and the detection value of said temperature sensor may 
be suited in the rotational frequency of this cooling fan from the computed this rotational frequency. 
[Claim 3] A temperature sensor and an oil cooler are arranged in actuator drive Rhine which drives an 
actuator. And this oil cooler is set to the supercooling arrester of the hydraulic crawler crane which is 
constituted and changes so that it may be cooled with the cooling fan which rotates with a drive motor. As 
for the drive motor made to rotate said cooling fan, hydraulic oil is supplied from a variable delivery pump. 
On the other hand, the actuation oil temperature of an actuator is detected by said temperature sensor. This 
detection value is inputted into the arithmetic unit of a controller, and computes the cooling-fan rotational 
frequency from which the required refrigeration capacity to an oil cooler is obtained with this arithmetic unit. 
Operator command is outputted to the flow control valve which computes the flow demand of a drive motor 
and controls the oil quantity of said variable delivery pump from said controller from the computed this 
rotational frequency. The pilot pressure controlled by operator command from said controller is impressed 
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through said flow control val^^^the tilt angle regulator of this variable del^^Ty pump. The supercooling 
arrester of the hydraulic crawlercrane which is controlled and changes so that the detection value of said 
temperature sensor may be suited in the rotational frequency of this cooling fan. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the supercooling arrester of the hydraulic crawler crane 
which obtains the cooling-fan rotational frequency which was suitable for the actuation oil temperature 
especially about the supercooling arrester of a hydraulic crawler crane, and cooled the oil cooler. 
[0002] 

[Description of the Prior Art] The supercooling arrester of the conventional **** oil pressure controller 
crawler crane is explained according to drawing 4 . In drawing, 1 is the hydraulic circuit of a hydraulic 
crawler crane. This hydraulic circuit 1 consists of actuator drive Rhine 5 which supplies the hydraulic oil in 
an oil tank 2 to an actuator 4 with the amount pump 3 of constant volume driven with an engine (not shown), 
and circulates through it to an oil tank 2, and the drive-motor line 9 which supplies the hydraulic oil in an oil 
tank 2 to the drive motor 8 of a cooling fan 7, and circulates through it in an oil tank 2 from the amount 
pump 6 of constant volume. 

[0003] It **, and the temperature sensor 10 and the oil cooler 1 1 are arranged in this actuator drive Rhine 5, 
connection of the temperature sensor 10 is carried out to a directional control valve 12 with a signal line 13, 
and said oil cooler 11 is connected with this directional control valve 12. 

[0004] In this conventional example, it is constituted so that a temperature sensor 10 detects the oil 
temperature of the hydraulic oil of an actuator 4, said directional control valve 12 may make said hot 
hydraulic oil flow into an oil cooler 1 1 as a change-over when this detection value exceeds the temperature 
set up beforehand, and this hydraulic oil may be made to cool and it may return in an oil tank 2. Moreover, 
when the detection value by said temperature sensor 10 is below laying temperature, said directional control 
valve 12 switches, and when hydraulic oil returns into an oil tank 2, it is constituted so that this hydraulic oil 
may not be supercooled. 

[0005] It **(ed), and in this conventional example, when there was much oil quantity which flows to an oil 
cooler 11, corresponding to this, the large-sized thing could not but be needed and the directional control 
valve also could not but become large-sized [ the whole equipment ]. Moreover, also in the Nighttime band 
for which whose outside air temperature is low and cooling of hydraulic oil is not required, the cooling fan 
of an oil cooler has always been driven, therefore the noise by rotation of this cooling fan serves as a 
pollution problem in the Nighttime band of a calm condition especially. 

[0006] Then, in a hydraulic crawler crane, the technical technical problem which should be solved in order 
to control the rotational frequency of the cooling fan of an oil cooler proper and to attain miniaturization of a 
supercooling arrester and low noise-ization arises, and this invention aims at solving this technical problem. 
[0007] 

[Means for Solving the Problem] Are proposed in order that this invention may attain the above-mentioned 
purpose, and a temperature sensor and an oil cooler are arranged in actuator drive Rhine which drives an 
actuator. And this oil cooler is set to the supercooling arrester of the hydraulic crawler crane which is 
constituted and changes so that it may be cooled with the cooling fan which rotates with a drive motor. As 
for the drive motor made to rotate said cooling fan, hydraulic oil is supplied through a flow control valve 
from the amount pump of constant volume. On the other hand, the actuation oil temperature of an actuator is 



detected by said temperature ^H^'~ This detection value is inputted into th^mhmetic unit of a controller, 
and computes the cooling-fan rotational frequency from which the required refrigeration capacity to an oil 
cooler is obtained with this arithmetic unit. From the computed this rotational frequency, compute the flow 
demand of a drive motor and operator command is outputted to said flow control valve from said controller. 
The supercooling arrester of the hydraulic crawler crane which is controlled and changes so that the 
detection value of said temperature sensor may be suited in the rotational frequency of this cooling fan, And 
a temperature sensor and an oil cooler are arranged in actuator drive Rhine which drives an actuator. And 
this oil cooler is set to the supercooling arrester of the hydraulic crawler crane which is constituted and 
changes so that it may be cooled with the cooling fan which rotates with a drive motor. As for the drive 
motor made to rotate said cooling fan, hydraulic oil is supplied from a variable delivery pump. On the other 
hand, the actuation oil temperature of an actuator is detected by said temperature sensor. This detection 
value is inputted into the arithmetic unit of a controller, and computes the cooling-fan rotational frequency 
from which the required refrigeration capacity to an oil cooler is obtained with this arithmetic unit. From the 
computed this rotational frequency, compute the flow demand of a drive motor and the oil quantity of said 
variable delivery pump is controlled by operator command from said controller. The supercooling arrester of 
the hydraulic crawler crane which is controlled and changes so that the detection value of said temperature 
sensor may be suited in the rotational frequency of this cooling fan, A temperature sensor and an oil cooler 
are arranged in actuator drive Rhine which drives an actuator in a list. And this oil cooler is set to the 
supercooling arrester of the hydraulic crawler crane which is constituted and changes so that it may be 
cooled with the cooling fan which rotates with a drive motor. As for the drive motor made to rotate said 
cooling fan, hydraulic oil is supplied from a variable delivery pump. On the other hand, the actuation oil 
temperature of an actuator is detected by said temperature sensor. This detection value is inputted into the 
arithmetic unit of a controller, and computes the cooling-fan rotational frequency from which the required 
refrigeration capacity to an oil cooler is obtained with this arithmetic unit. Operator command is outputted to 
the flow control valve which computes the flow demand of a drive motor and controls the oil quantity of 
said variable delivery pump from said controller from the computed this rotational frequency. The pilot 
pressure controlled by operator command from said controller is impressed through said flow control valve 
to the tilt angle regulator of this variable delivery pump. The supercooling arrester of the hydraulic crawler 
crane which is controlled and changes so that the detection value of said temperature sensor may be suited in 
the rotational frequency of this cooling fan is offered. 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained in full 
detail according to drawing 1 thru/or drawing 3 . In addition, the same component as the conventional 
example shall attach and explain the same sign. 

[0009] First, the gestalt of implementation of invention according to claim 1 is explained with reference to 
drawing 1 . In drawing, the hydraulic circuit 20 of a hydraulic crawler crane supplies the hydraulic oil in an 
oil tank 2 to an actuator 4 with the amount pump 3 of constant volume like the conventional example, and 
consists of actuator drive Rhine 5 through which it circulates to an oil tank 2 and the drive-motor line 9 
which supplies the hydraulic oil in an oil tank 2 to the drive motor 8 of a cooling fan 7 with the amount 
pump 6 of constant volume, and circulates to an oil tank 2. 

[0010] It ** and the temperature sensor 10 and the oil cooler 11 are arranged in this actuator drive Rhine 5. 
This temperature sensor 10 is arranged in the downstream of an actuator 4, and is connected to the controller 
21 through the signal line 22. 

[001 1] Moreover, it is on said drive-motor line 9, and the flow control valve 23 is arranged to the upstream 
of this drive motor 8, and this flow control valve 23 is further connected to said controller 21 through the 
signal line 24. **, and this controller 21 consists of a ROM, a ram arithmetic unit, etc., and the detection 
value of said temperature sensor 10 is inputted into the arithmetic unit of this controller 21 through a signal 
line 22. This arithmetic unit computes the rotational frequency of the cooling fan 7 with which the required 
refrigeration capacity to an oil cooler 1 1 is obtained from the detection value of a temperature sensor 10, and 
computes the flow demand of the drive motor 8 of this cooling fan 7 from this rotational frequency. A 
control signal is outputted to said flow control valve 23. from a controller 21 to this drive motor 8 that the 
flow demand of this drive motor 8 should be supplied Since this cooling fan 7 rotates at the proper rotational 
frequency of the cooling fan 7 with which the refrigeration capacity which the drive motor 8 rotated and 
suited the detection value of said temperature sensor 10 with the flow demand supplied from the flow 
control valve 23 controlled by this control signal is obtained Even if an oil cooler 11 becomes possible 
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[ always cooling the oil temp^^pre of the hydraulic oil of an actuator 4 projWr], hydraulic oil therefore 
serves as an elevated temperature and it is a case with many flow rates to an oil cooler 11 Since the 
rotational frequency of the cooling fan 7 corresponding to this elevated temperature is obtained, said flow 
control valve 23 can adopt a small thing, and can attain the miniaturization of the whole equipment. 
Moreover, since a cooling fan 7 rotates and this oil cooler 1 1 is cooled at the rotational frequency which 
suited the actuation oil temperature of an actuator 4 as mentioned above, while being able to prevent 
supercooling naturally, in a band etc., the noise by rotation of this cooling fan 7 can also be consumed to the 
minimum, and can stop it in the night without the need of cooling. 

[0012] Next, the gestalt of implementation of invention according to claim 2 is explained according to 
drawing 2 . In addition, the same component as the configuration of drawing 1 attaches the same sign, and 
omits the explanation. In drawing, the hydraulic oil from a variable delivery pump 31 is supplied to the drive 
motor 8 of said cooling fan 7 among the hydraulic circuit 30 of a hydraulic crawler crane. It **, and by 
being controlled by the operator command signal outputted through signal-line 22a from said controller 21, 
by supplying the need oil quantity which suited the detection value by said temperature sensor 10 to the 
drive motor 8 of said cooling fan 7 from this variable delivery pump 31, **** of this variable delivery pump 
31 will give a proper rotational frequency to a cooling fan, and will do so the same operation effectiveness 
as said invention according to claim 1. 

[0013] Next, the gestalt of implementation of invention according to claim 3 is explained according to 
drawing 3 R> 3. In addition, the same component as the configuration of drawing 2 attaches and explains the 
same sign. In drawing, the hydraulic oil from a variable delivery pump 31 is supplied to the drive motor 8 of 
said cooling fan 7 among the hydraulic circuit 30 of a hydraulic crawler crane, and although, as for this 
variable delivery pump 31, a tilt angle is controlled by the tilt angle regulator 32 and hydraulic oil is 
supplied to said drive motor 8 from this variable delivery pump 31, as for this tilt angle regulator 32, the tilt 
angle of this variable delivery pump 31 is controlled by impression of the pilot oil pressure from a flow 
control valve 33 proper. 

[0014] Moreover, as for this flow control valve 33, a pilot oil is supplied through a pilot line 35 from the 
amount pump 34 of small constant volume. 

[0015] On the other hand, this flow control valve 33 receives operator command through a signal line 36 
from said controller 21, controls pilot oil pressure based on this operator command, and impresses it to said 
tilt angle regulator 32. By supplying the need oil quantity which suited the detection value by the 
temperature sensor 10 to the drive motor 8 of a cooling fan 7 from this variable delivery pump 31, a proper 
rotational frequency will be given to a cooling fan 7, and said claim 1 and the same operation effectiveness 
as invention given in two will be done so. In addition, the sign 37 in drawing shows pump-control 
equipment. 

[0016] By **(ing), this invention can succeed in various alterations, unless it deviates from the pneuma of 

this invention, and naturally that by which this invention was this changed is attained to. 

[0017] 

[Effect of the Invention] As this invention was explained in full detail with the gestalt of top Norikazu 
operation, the hydraulic oil of an actuator is detected by the temperature sensor. This detection value is 
inputted into the arithmetic unit of a controller, and computes the cooling-fan rotational frequency from 
which the required refrigeration capacity to an oil cooler is obtained with this arithmetic unit. From the 
computed this rotational frequency, compute the flow demand of a drive motor and operator command is 
outputted to a flow control valve from said controller. Since it is controlled and changes so that the detection 
value of a temperature sensor may be suited, the rotational frequency of this cooling fan Even when there 
are many flow rates to an oil cooler, the flow control valve which controls the flow rate of the drive motor of 
a cooling fan can adopt a small thing as much as possible, and, therefore, can attain the miniaturization of a 
supercooling arrester. 

[0018] Furthermore, since the roll control of this cooling fan is carried out again at the rotational frequency 
of the cooling fan which suited the oil temperature of the hydraulic oil of an actuator, the supercooling of 
hydraulic oil is prevented efficiently and rotation of a cooling fan is further restricted as much as possible in 
the Nighttime band which does not need to be cooling of hydraulic oil, that it becomes possible to reduce the 
noise made by rotation of this cooling fan is also just invention which does ineffective effectiveness so work 
size. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The gestalt of 1 implementation of invention according to claim 1 is shown, and it is the oil 
pressure circuit diagram. 

[Drawing 21 The gestalt of 1 implementation of invention according to claim 2 is shown, and it is the oil 
pressure circuit diagram. 

fDrawing 3] The gestalt of 1 implementation of invention according to claim 3 is shown, and it is the oil 
pressure circuit diagram. 

fDrawing 41 The conventional example is shown and it is the oil pressure circuit diagram. 
[Description of Notations] 

2 Oil Tank 

3 Six The amount pump of constant volume 

4 Actuator 

5 Actuator Drive Rhine 

7 Cooling Fan 

8 Drive Motor 

9 Drive-Motor Line 

10 Temperature Sensor 

1 1 Oil Cooler 

20 30 Hydraulic circuit 

21 Controller 

22, 22a, 24, 36 Signal line 
23 Flow Control Valve 

31 Variable Delivery Pump 

32 Tilt Angle Regulator 

33 Flow Control Valve 

34 The Amount Pump of Small Constant Volume 

35 Pilot Line 
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